A Further Look at Flexibilities and Elasticities: Reply
Kuo S. Huang In Huang (1994) , I estimated an ordinary (quantity dependent) and an inverse (price dependent) demand system by using U.S. quarterly meat data. The model focused on allocating meat expenditures by assuming implicitly that the concerned four kinds of meats are separable from other goods in a consumer's preference. By weak separability, the meat demands are a function of total meat expenditures and meat prices. Using the statistical estimates, I illustrated that the common practice of inverting a matrix of elasticity estimates to obtain measures of flexibilities, or vice versa, can cause sizable measurement errors. I concluded that it is not proper to use elasticities or flexibilities from inverted matrices for agricultural policy and program analyses.
Eales favors using elasticities or flexibilities from inverted matrices instead of using elasticities or flexibilities estimated directly. He says my conclusion is a consequence of conditional demand specification for meats. In fact, the meat demand structure in my article is not a conditional demand system, such as that derived from a two-stage budget allocation of total consumer expenditures. Therefore, his first and third concerns related to use of a conditional demand system and endogeneity of expenditures were not important issues to be considered in my article. His second concern relates to the low absolute values for both own-price elasticities and flexibilities obtained in my estimated demand systems. In a demand system, which includes all cross-commodity effects, there is no reason to expect inelastic own-price elasticities together with large own-price flexibilities, or vice versa, as he would anticipate.
I believe that Eales's disagreement comes from a confusion between the conceptual demand parameters in an economic model and empirically estimated demand parameters from a statistical demand model. I agree that there should be an exact inverse relationship between flexibilities and elasticities in an economic model. In a statistical model, however, the inverse of a matrix of elasticity (or flexibility) estimates is in general not the same as flexibility (or elasticity) values estimated directly-this was the focus of my article.
My economic model of meat demand explicitly recognizes the inverse relationship between elasticities and flexibilities. Let p, and q idenote the ith price and associated quantity demanded in the allocation of a representative consumer's expenditures m across a set of n commodities. To relate small changes from any given point on the n-commodity demand surface, the conceptual demand relationship is approximated by the following first-order differential form, in which relative changes in quantities are a function of relative changes in prices and income:
where the eijls are price elasticities, and the q,'s are income elasticities. All subscripts of variables and summation in equations (1) to (3) refer to a total of n commodities (i, j, k = 1, 2, ..., n). In view of classical demand theory, the model elasticities are constrained by symmetry, homogeneity, and Engel aggregation as follows: eJ,lw, + q,= e,lwJ + q,, CJeQ + q i = 0, and C,w,q, = 1, where the w,'s are expenditure shares.
Houck inverted the above demand system and obtained an inverse demand system and price flexibility constraints implied by the restrictions on an elasticity matrix as follows:
where the f,,'s are price flexibilities. In my ar-ticle, I applied a distance function approach to obtain the equivalent parametric constraints on flexibilities. This is the economic model that I used to specify the inverse meat demand system. There is no doubt that the matrices of elasticities and flexibilities are the inverse of each other.
The following discussion illustrates why the statistical model of any demand system cannot provide an inverse relationship between elasticities and flexibilities. Consider a set of single demand equations with only one independent variable: where q , and p, are the relative changes of quantity and price of a commodity at time t for T observations, a and p are the price elasticity and price flexibility, and u, and v, are stochastic disturbance terms.
The ordinary least squares' estimates give a*= ( X t p r q r ) l ( X ,~: ) ?
ACand P*= ( C ,~t q , ) l ( X , q : ) .
cording to the Cauchy-Schwarz inequality, for any two-column vectors p, q of real elements, (pf q)2 I(pf p)(qf q). The equality is attained if and only if hp + pq = 0 for real scalars h and p (Rao, p. 42) . Therefore, the following inequality should hold for the estimates of a*and P*:
In other words, although the price elasticity ( a ) is exactly the reciprocal of its corresponding price flexibility (P) in an economic model without stochastic disturbances, we cannot anticipate that the inverted relationship will hold in a statistical model, except in the extreme case when p, is proportional to q,.
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In general, when dealing with a statistical model with stochastic disturbance terms, elasticity and flexibility matrices of a demand system obtained from any well-known estimation procedure will not be the reciprocal of one another, because the two sets of regression lines in the demand system estimated differ from one another. Therefore, for a demand system with discernible cross-commodity effects, the matrices of estimated price elasticities and flexibilities are certainly not the inverse of each other. This finding is general and applies to any demand system with different model specifications and data sets.
In addition, as discussed in Huang (1990) , there are at least two drawbacks in obtaining a matrix of demand elasticities by inverting a directly estimated price flexibility matrix. In the process of inversion, the point estimates must be treated as pure numbers representing the true parameters, ignoring the stochastic properties of the estimates. Another drawback is that the inverted results are quite sensitive to the numerical structure (for example, existence of a singularity problem) of a demand matrix being inverted, and that could cause unstable results.
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